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(54) HYBRID INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a small hybrid integrated circuit in which the 
creep discharge to the section of a screw hole for connection with a 
cooling fin is prevented. 

CONSTITUTION: An insulated metal substrate 40 with an 
insulating adhesive layer 44 has a hole 42, into which a little larger 
bushing 50 is forced. The bushing serves to insulate the section of 
the hole 42 in the metal substrate 40 so as to prevent the creep 
discharge between the circuit on another insulated metal substrate 10 
and the substrate 40 and between the circuit and a cooling fin. 
Therefore, it is possible to make the two substrates substantially in 
the same size; this results in a reduction in device area of a hybrid 
integrated circuit. 
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(54) WIRING SUBSTRATE AND ITS MANUFACTURE 

(57)Abstract: 




PROBLEM TO BE SOLVED: To realize low resistance of a wiring 
conductor which has extremely small deformation such as waving 
on the insulated substrate surface, excellent size accuracy and 
excellent mass productivity. 

SOLUTION: A wiring conductor 3 in the thickness of 50|im or more 
provided in an insulated base material formed of sintered ceramics is 
reactively hardened before lamination of the other ceramic green 
2 sheet having a predetermined wiring pattern using a conductive 
paste with a binder mainly composed of a high melting point metal 
and reactive hardening resin to form a conductive material. The 
wiring board obtained shows a waving at the surface of the insulated 
base material 2 of 20|imWCMmax or less when high region cutoff 
value is 2.5mm and standard length is 25mm. 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

heat sinks in the detail about hybrid integrated caomt equtpment. 
[0 ° 021 - .■ f ,h. Prior Artl Conventional hybrid integrated eircnit equipment is explained with 

ta ^s^s^nrsrst 

capacitor or a chip resistor (not shown) list workability the aluminum of 2mm 

[0 So3] In consideration of aheat (60) and (90), 

Uness of abb-^s used The 1st insulating 

and anodizing of the front tace is cameo » . vhrid F inte _ ated circu i t equipment cames out 
m e,al substrate (60) ts a '***^*Z£$Z tSS out &om the hybrid integrated circuit 
abbreviation completion, the division press ol u is cam ft ; o{mit hybri d 

equipment substrate of a unit a number umt W« « ' 10 * « . , he flat . surface 

i^ated circuit ; equipmaat M = «~2nd — « ^ ^dlhe ho,e (92) of me same axle 
Sill— X* -who,e (74, of me case materia, (72) mentioned 

l^AnervariouspadsW,^ 

*e thermosetting insulation resin which has the < ^hesive property o p^ yi 
the copper foil of 35 micrometer thickness of abbrevm ,on £^ ™ of 50-100kg per 
(60) by the temperature of 150 degrees C - 170 degrees C, ana tn P ^ m 

^uare centimeter they cmy ■«*«?*3°£*&Z5S£ 5 -d ftennosemng insulation 
STS Pto^d U serves as tne Is, insulating .ayer (62) o, 35 

is carried out and full fixing is earned out PXamD i e of the fiber glass lane hose 



i 



woven fabric as an adb*ston *^ of me ut insulatmg metal snbsnate ^0) ; rf ^ 
hours), fixes m *<^™£e 2nd insulating metal » b ^ 90 ^ h T«nermosetting 

ovulation resin and -""-J-^SSSRy this 2nd insulating layer (94). 

, st insulating metal substrate (60) convOT tional 

structure , mU 
(Means for f «^fS in ed with a heat sink, ; J*»*j£SSi«»d [main ] by me 

'^KSSSSS- 1 s. insulating metal substrate fomed ^ ^ neb 

[Function] Fonmngfte^ho^^ t , pressesabush an . ^ tasulate8 

^walffiates, case materia! J^^STSS. sJewhole of the 2nd 



elements, and .his I st insulating metal subsu-ate (10) ] (ZO^nd insulating metal substrate 

insulating metal substrate (10) adiebondDad (16) other pads, and a track (not shown) 

abhrevlatfon to the 1st insulating metal substrate (10) by the temperature of 50 ^degree > C 170 
abbreviauon io of 50-100kg per square centimeter, they carry out carrying out 

woe cHn^he >^ foil etc an! are formed in a predetermined pattern. In additxon full 
£££3 saia tl — ng insulation resin is carried out at this hotpress process, and it 

carried out, and full fixing is earned out. (FRPET) 
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nressed fit in a bush hole (42). In this example constituted as mentioned above, since the cross 
Sn of -the bush hole (42) of the 2nd insulating metal substrate (40) is covered witii a bush 
S) 1h Twgn Slation between the circuit on the 1 st insulating metal substrate (10) and the 2nd 
insulating StaTsubstrate (40) is secured. Moreover, the circuit on the 1st insulating metal 
XtSe g O0)lnd the creeping distance between screws increase. For this reason, distance of the 
^S^atingltd substrate (10) and the screwhole (22) of case material (20) can be 
shortened, and the miniaturization of hybrid integrated circuit equipment is attained _ 
0020] The 2nd example of this invention is explained with reference to drawing . In addition, 
drawing 2 also shows the structure corresponding to the structure in the circle of the 
coSonal example shown in drawing with the sectional view, and is using .the same sign for 
Z ^paS corresponding to a previous example. In this example, the slot (28) used for the wall (26) 
2 cSS (20) as a reL rich area is formed, and fluid thermosetting resin (48) is applied 
to uTsfouTs) wtth a proper means just before heating sticking by pressure of the 1st msulating 
ItstsS (10) ana cL material (20). In the state ^f^^^^^ lst 
treatment which fixes the lst and 2nd insulating metal substrates (10) and (40) The gap ot the lst 
SdTnd noting metal substrates (10), (40), and case material (20) is permeated, 
"ermosetting reshi (48) applied to the slot (28) hardens, and covers f"^*^ of 
lst insulating metal substrate (10), and the cross section of the bush ho e (42) of the 2nd 
InsZZ substrate (40) In addition, if it forms in a part of location near a screwhole (22), 
it is sufficient for the slot (28) of case material (20) . 

T00211 Although the gap of the lst and 2nd insulating metal substrates (10), (40), and case 
mater^aU20) ifgreatly drawn for explanation, drawing 2 According to this example, between jthe 
c^cuTt « the Tsfinsulating metal substrate (10), and the 2nd insulating metal substrate (40) Or 
si^thTc« ^epmgTscZge between the screws which are not illustrated is prevented, substrate 
^SSiSng metal substrate (10) and the 2nd insulating metal substrate (40) can be 
made almost the same, and a very small hybrid integrated circuit is obtained. 

[Effect of the Invention] As stated above, in order to form the bush hole for the screw which 
combine the hybrid integrated circuit equipment of this invention with a heat sink * the 2nd 
nsuSg metaLubstrate'and to press a bush fit in this bush hole ^P"»~^ ^e bush hole 
cross section of the 2nd insulating metal substrate is earned out, size of the Is and 2nd 
msuLting metal substrates can be made into abbreviation identitas, and a result and a 

^^IZT^Lin rich area is formed in the wall of the case ^material -Mch cfoses 
he loadYns circuh element of the 1st insulating metal substrate, pre-msulation of the end face of 
me I suSatfon metal substrate and the cross section of the screwhole of the 2nd insulating 
meta fsub^ale cTbe carried out by osmosis of the resin of a resin rich area. ^ons^uentiy a 
mmiarariza^ion is attained. Furthermore, in order to form a resin nch area in the wall of the latest 
SHS^S^Se^holo combined with a heat sink, it becomes possible .to carr, , out pre- 
mutation of the end face of the lst insulation metal substrate, and the cross section of the 
screwLTe of te£d insulating metal substrate according to simpler case material structure and a 



process. 



CLAIMS 



[claim 11 The 1st insulating metal substrate which fixed two or more integrated circuit devices, 
and was carried on the circuit pattern, The case material which is equipped with the screwhole 
for combining hybrid integrated circuit equipment with a heat sink, and closes the loading circuit 
element of said 1st insulating metal substrate, The 2nd insulating metal substrate which a bush 
hole is formed in the location corresponding to the screwhole of said case material, and fixes 
with insulating adhesives to the opposite side of the integrated-circuit-device loading side of the 
1st insulating metal substrate, Hybrid integrated circuit equipment which consists of bushes 
pressed fit in the bush hole of said 2nd insulating metal substrate. 

[Claim 2] The 1st insulating metal substrate which fixed two or more integrated circuit devices, 
and was carried on the circuit pattern, The case material which formed the resin rich area in the 
wall which is equipped with the screwhole for combining hybrid integrated circuit equipment 
with a heat sink, and closes the loading circuit element of the 1st insulating metal substrate, 
Hvbrid integrated circuit equipment characterized by carrying out the clothing of the edge of the 
1st insulating metal substrate with the resin which consists of the 2nd insulating metal substrate 
which fixes with insulating adhesives to the opposite side of the integrated-circuit-device loading 
side of said 1st insulating metal substrate, and permeates from the resin rich area of said case 

raSm 31 The 1st insulating metal substrate which fixed two or more integrated circuit devices, 
and was carried on the circuit pattern, The case material in which the resin rich area was formed 
near r said ] the screwhole of the wall which is equipped with the screwhole for combining 
hybrid integrated circuit equipment with a heat sink, and closes the loading circuit element of the 
1st insulating metal substrate, Hybrid integrated circuit equipment which consists of the 2nd 
insulating metal substrate which fixes with insulating adhesives to the opposite side of the 
integrated-circuit-device loading side of said 1 st insulating metal substrate. 
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